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Description 

This invention relates to inhalers, ie those devices 
for administering medicaments in finely divided form 
contained in capsules by inhalation. 

In particular, reference should be made to the 
inhaler described in US-A-4,069,819, one of the two 
inventors of which is also one of the two inventors of 
the present invention. Said patent describes an 
inhaler of overall cylindrical shape comprising a body 
enclosing an axially extending nebulization chamber. 
A capsule containing the medicament in finely divided 
form is placed in the chamber. The capsules of this 
type have an overall cylindrical shape with their two 
ends shaped as a spherical cap. The nebulization 
chamber is of overall cylindrical shape and has a sub- 
stantially larger cross-section than the cross-section 
of the capsule to be placed in the chamber. This latter 
communicates with the outside through air inlet aper- 
tures in the chamber wall at or in proximity to one end 
of the chamber and shaped to generate a swirling air 
flow through the chamber during inhalation. The 
chamber also communicates with the outside through 
air discharge apertures provided in the other spheri- 
cal cap-shaped end of the chamber and opening into 
an axial discharge duct. 

The inhaler is also provided with a piercing device 
for forming two or more holes in one of the spherical 
cap-shaped ends of the capsule, which has previ- 
ously been inserted in the nebulization chamber. 

When the capsule has been pierced the user 
brings the inhaler up to his nostril or mouth and 
breathes in. On breathing in, the particular arrange- 
ment of the air inlet holes generates within the nebuli- 
zation chamber a swirling air flow which moves the 
pierced capsule so that it undergoes rotation about its 
axis, rotation along the a chamber walls, and preces- 
sion of said axis of rotation, in addition to undergoing 
vibratory movements. These capsule movements 
cause the medicament in finely divided form to 
escape through its holes, so that the powder is 
entrained outwards by said airflow. This latter passes 
through said discharge apertures and flows along the 
subsequent discharge duct until it reaches either the 
oral cavity or the nasal cavity of the patient, as the 
case may be. 

However, the aforesaid inhaler has certain draw- 
backs. In this respect it has been found that in a large 
number of cases the emptying of the capsule is irregu- 
lar and incomplete, with consequent difficulties in 
administering the finely divided medicament. 

The object of the present invention is to obviate 
said drawbacks by providing an inhaler which always 
results in regular and complete emptying of the cap- 
sule. 

The inventor of the present invention has discov- 
ered that the irregular and incomplete emptying of the 
capsule occurs when the movement of the capsule 



during inhalation randomly degenerates into a rolling 
movement along the side walls of the cylindrical 
nebulization chamber. A further situation in which reg- 
ular complete emptying of the capsule is not obtained 

5 occurs when this latter is obstructed in its movements 
by its non-pierced end adhering to that end surface of 
the nebulization chamber comprising the discharge 
holes for the air laden with the medicament in finely 
divided form, the capsule having been urged against 

w the holes by the moving air. This adherence of the 
capsule to the air discharge holes not only impedes 
capsule movement so preventing release of the medi- 
cament, but also prevents the air already laden with 
medicament from flowing through the discharge 

15 holes, which are blocked. 

It has also been found that regular and complete 
emptying of the capsule always occurs when this lat- 
ter undergoes a precession movement, the vertex of 
the precession cone being situated in a restricted 

20 zone within the top of said spherical cap of the nebuli- 
zation chamber. 

Consequently, to obviate the aforesaid problems, 
the capsule must continuously undergo the aforesaid 
precession movement during inhalation, this being 

25 sufficient to ensure regular and complete emptying of 
the capsule. 

This object is attained by the inhaler according to 
the invention, characterised in that the end surface of 
the nebulization chamber in the zone containing the 

30 holes for the discharge of air laden with the finely 
divided medicament is shaped such that the when 
during inhalation the end of the capsule rests on said 
end surface of the chamber the capsule end does not 
impede air passage through any of the discharge 

35 holes; the nebulization chamber, at least in that part 
thereof closest to said discharge holes, tapering 
towards said end surface of the chamber comprising 
the discharge holes. 

In this manner, as the side wall of the nebulization 

40 chamber is no longer entirely cylindrical (by virtue of 
now comprising a tapered portion), the capsule can 
no longer undergo rolling while maintaining its axis 
parallel to the chamber axis. Said particular shape of 
the chamber surface in the discharge hole zone also 

45 prevents the aforesaid adhesion which, as stated, hin- 
ders both capsule movement and air discharge. 

Consequently the particular structure of the 
nebulization chamber of the inhaler according to the 
invention obviates the phenomena which cause 

so irregular and incomplete emptying of the capsule. 
Thus complete and regular emptying of the capsule is 
obtained by using the inhaler according to the inven- 
tion. 

In particular, according to one embodiment of the 
55 invention, pegs, ribs or like protuberances project into 
that zone of the end surface of the nebulization cham- 
ber in which said discharge holes are provided. These 
protuberances prevent the capsule blocking one or 
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more discharge holes when resting against said per- 
forated zone of the chamber end surface. In this man- 
ner those adherence phenomena which hinder the 
capsule movement and air discharge are eliminated. 

In particular, the surface of said perforated end 
zone can be conveniently shaped as a spherical cap 
of size slightly greater than that of the corresponding 
spherical cap shaped end of the capsule. 

In a modified embodiment of the invention, said 
surface of the perforated end zone of the nebulization 
chamber is in the form of a grid formed from braided 
wires, because of the braided-wire formation of the 
grid the capsule, even though resting against the grid, 
is unable to completely obstruct any of the holes of 
this latter, so that the aforesaid adherence 
phenomena do not occur. The inhaler according to the 
invention can be of the rechargeable type usable an 
indefinite number of times, such as that described in 
the aforesaid USA patent. It can also be of the once- 
only usable or disposable type, which when sold 
already contains a capsule which was inserted into it 
on assembly of the various components of the inhaler. 
This is then thrown away after use. The invention will 
be more apparent from the description of one embo- 
diment thereof given hereinafter by way of non-limit- 
ing example. The description relates to the inhaler of 
disposable type shown on the accompanying draw- 
ings, in which: 

Figure 1 is an axial longitudinal section on the line 

l-l of Figure 3, showing the disposable inhaler of 

the invention as sold: 

Figure 2 is a longitudinal section analogous to 
that of Figure 1, showing the inhaler ready for 
inhalation with the capsule already pierced; 
Figure 3 is a view of the inhaler of Figure 1 seen 
from the bottom upwards; 
Figure 4 is a cross-section therethrough on the 
line IV-IVof Figure 1, the capsule not being shown 
for greater clarity; 

Figure 5 is a partial side view on the line V-V of 
Figure 1, its purpose being to show how the cap- 
sule piercing device is guided into and locked in 
its final position; and 

Figure 6 is a cross-section on the line VI-VI of Fig- 
ure 2, showing the trajectory of one of the capsule 
holes during the precession movement of the 
capsule, which is seen from below. 
The inhaler 10 shown in the figures is of overall 
cylindrical shape. It is composed substantially of two 
parts, namely a cylindrical body 11 consisting of a 
lower part of overall cup shape and an upper part 14 
of overall tubular shape, and a piercing device 16 for 
piercing a capsule 18 of known type containing a 
medicament in finely divided form. The capsule is vis- 
ible in Figure 1 by virtue of having been inserted into 
the inhaler during its factory assembly. 

The capsule 18 and piercing device 16 are shown 
in Figure 1 in the position which they occupy at the 



time of sale of the inhaler. 

As can be seen in Figure 3, the base wall 20 of 
the lower part 14 of the inhaler comprises two through 
apertures 22 and 24 substantially of circular sector 

5 shape. Through each of these apertures there pro- 
jects a shaft 26 and 28 respectively, forming part of 
the piercing device. The lower part 12 of the cylindri- 
cal body 11 comprises in its interior a coaxial cylindri- 
cal element 30 which is integral with the base wall 20 

w and extends upwards to the level AA(Figure 1) of the 
upper edge of the lower part 12. 

The outer side wall of the upper part 14 of the 
cylindrical body 11 is composed of a cylindrical lower 
portion 36 which via a substantially frusto-conical 

15 portion 38 connects to an upper cylindrical portion 40 
of smaller diameter than the lower portion 36. 

The lower portion 36 comprises a series of iden- 
tical rectangular slits 32, the central plane of which 
does not pass through the longitudinal axis of the 

20 cyl indrical body 1 1 , but is parallel to th is axis such that 
each slit 32 is at the same distance therefrom. The 
purpose of this is to generate a swirling air flow on 
inhalation, as already explained in said USA patent. 
To prevent the fingers inadvertently closing part 

25 of the slits 32 on using the inhaler, so reducing the air 
flow entering through said slits, external fins 34 are 
provided on the outside of the upper part 14 of the 
cylindrical body 11 to laterally delimit the slits 32, they 
having substantially the same orientation as these lat- 

30 ter. This arrangement enables the air to enter through 
all the slits 32 even when the fingers rest in positions 
corresponding with said slits. 

The upper part 14 of the cylindrical body 11 com- 
prises in its interior a coaxial nebulization chamber 

35 intended to contain the capsule 18. The chamber 42 
is lowerly of cylindrical shape, which tapers upwards 
in frusto-conical form to finally connect to the cylindri- 
cal discharge duct 46. The nebulization chamber 42 
is bounded upperly by a perforated partition element 

40 44 which separates it from the discharge duct 46. 

The partition element is substantially dome 
shaped and comprises relatively large holes 48, 49 
and 50, shown clearly in Figure 4. A specific charac- 
teristic of the partition element 44 is that it comprises 

45 pegs 52 projecting inwards parallel to the longitudinal 
axis of the cylindrical body 11, their purpose being 
apparent from Figure 2. As can be seen from this fig- 
ure, the airflow entering through the slits 32 and rep- 
resented by arrows can freely pass through all the 

so holes 48, 49 and 50, even when the capsule 18 
dragged by the air flow rests with its upper part 
against the partition element 44. 

Consequently adherence of the capsule 18 
against the partition element 44 with the blocking of 

55 one of its holes cannot take place, as instead can hap- 
pen with the inhaler of US-A-4,069,819. Said partition 
element can obviously be different from that des- 
cribed. It can for example consist of a grid formed from 
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braided wires, thus again preventing blockage of any 
of the holes in the grid by virtue of the grid shape. 

The piercing device 16 comprises a tubular 
shaped portion 53 having a lower closure wall 55 (Fig- 
ure 2) in the form of a circular ring, through the central 
hole of which there can slide the cylindrical element 
30. The piercing device 16 also comprises the two 
said lowershafts 26 and 28, which extend downwards 
parallel to the longitudinal axis of the cylindrical body 
1 1 . In each of the two shafts 26 and 28 there is embed- 
ded a piercing element 54 and 56 respectively, the 
upper end of which projects in the shape of a flute 
mouthpiece. The piercing elements 54 and 56 can be 
metal or hard plastic pointed elements. 

The piercing device 1 6 is provided with a means 
for guiding it into and locking it in its final position. This 
guide means consists of a pair of opposing pins 58 
and 60, one for each of the two shafts 26 and 28, 
arranged to slide in respective identical opposing 
guides 62, 64 of U-shape (see Figure 5 which shows 
one of these guides). 

As stated, in Figure 1 the piercing device 16 is 
shown in the position which it occupies on purchase 
of the inhaler. The capsule 18 is maintained in a 
coaxial position because of the presence of the tubu- 
lar portion 53 of the piercing device 16, which acts as 
a centerer for the capsule 18. The piercing points 54 
and 56 also contribute to keeping the capsule 18 at 
rest but without piercing it, seeing that at most only the 
weight of the capsule acts on said points, this cer- 
tainly being insufficient to produce piercing. 

The piercing device 16 is constructed of such 
dimensions that no clearances or gaps of appreciable 
size exist between it and the cylindrical body 11 con- 
taining it. The reason for this is to ensure that the air 
entering the nebulization chamber 42 on inhalation 
has passed practically entirely through the inlet slits 
32. 

As stated, the capsule 18 is inserted into the 
nebulization chamber during the assembly of the vari- 
ous parts (12, 14 and 16) forming the inhaler, before 
the lower part 12, into which the piercing device 16 
has been previously inserted, is fixed to the upper 
part 14, for example by gluing, ultrasonic welding or 
similar methods. 

To use the described disposable inhaler 10, the 
capsule 18 must firstly be pierced. This is done by 
pressing against the lower ends 27 and 29 of the 
shafts 26 and 28 respectively, so that the shafts move 
inwards through a certain distance equal to the dist- 
ance p through which the pins 58, 60 move in their 
grooves 62, 64 in reaching their upper position (see 
the reference numeral 58' in Figure 5). 

In this manner the points 54 and 56 penetrate the 
capsule 18, so piercing it. 

A torque must now be applied to the two shafts 
26, 28 to turn the entire piercing device 16 about the 
longitudinal axis of the cylindrical body 11. The rela- 



tive turning angle is indicated by a (Figure 3). After 
this turning operation the two shafts 26, 28 assume 
the new position 26', 28', with which the new position 
(58" in Figure 5) of the pins 58 and 60 corresponds. 

5 This causes the capsule 1 8 to turn through the angle 
a by being dragged by the points 54 and 56 which are 
still inserted in it. Finally, the projecting ends of the 
shafts 26 and 28 are gripped by the fingers and pulled 
axially outwards until the shafts 26 and 28 are in the 

w position 26', 28' shown by dashed lines in Figure 3, 
to which the final position (58"' in Figure 5) of the pins 
58 and 60 corresponds, this being a non-return posi- 
tion because of the presence of the elastic element 66 
for locking the pins 58, 60 and hence the entire pierc- 

15 ing device 16 in the final position. 

At this point the inhaler 1 0 is ready for use, it being 
necessary only for the user to apply the exit 68 of the 
discharge duct 46 to his mouth or a nostril and then 
breath in. Air is sucked through the now open slits 32 

20 to generate a swirl which causes the capsule to 
undergo the required precession movement, this 
being the most suitable for completely expelling the 
finely divided medicament contained in the capsule 
18 through the holes 70, 72. It has been found that 

25 during the precession movement, each hole 70, 72 
describes substantially a hypocycloid trajectory of the 
type indicated schematically by 74 in Figure 6, the air 
entering through the slits 32 being represented by the 
arrows. The maximum emission of finely divided 

30 granules, represented in the figure by dots, takes 
place during the loop portions of the trajectory 74. By 
virtue of the upward swirling air flow through the 
nebulization chamber 42, the finely divided granules 
expelled from the capsule 18 are entrained upwards, 

35 passing by the side of the capsule to emerge with the 
air through the holes 48, 49, 50 (Figure 4) of the par- 
tition element 44, to then flow through the discharge 
duct 46 and into the oral or nasal cavity of the user. 
After this, the inhaler 10 can be thrown away. 

40 Instead of the pins 58 and 60 sliding in their 

grooves 62 and 64, other methods can obviously be 
used for guiding the piercing device 16 and locking it 
in its final position. 

A considerable number of tests have shown that 

45 in all cases complete emptying of the capsule is 
obtained, no case in which this has not happened hav- 
ing ever been encountered. 

As already stated, instead of the once-only or dis- 
posable type, the inhaler according to the invention 

so can be of the multiple use or rechargeable type such 
as that described in US-A-4069819, the nebulization 
chamber having however obviously to possess the 
aforesaid characteristics according to the present 
invention. 

55 Besides its use in administering common medica- 

ments by inhalation, the inhaler according to the 
invention has proved particularly useful in administer- 
ing calcitonin, parathyroid hormone and gonadorelin, 
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each vehicled with mannitol or other suitable vehicles. 



Claims 

1. An inhaler(10) for administering medicaments 
in finely divided form contained in a capsule (1 8) hav- 
ing an overall cylindrical shape with its ends shaped 
as spherical caps, comprising: 

- a body (11) enclosing a nebulization chamber 
(42) of circular cross-section in which it is inten- 
ded that the capsule can move during inhalation, 
said chamber communicating with the outside 
both through air inlet apertures (32) provided in or 
in proximity to one end of the chamber and for- 
med in such a manner as to generate within the 
chamber during inhalation a swirling air flow 
which passes through air discharge apertures 
(48, 49, 50) laden with the finely divided medica- 
ment, said discharge apertures being provided in 
the other end of the chamber; and 

- a piercing device mobile within said body for the 
purpose of piercing the capsule at one end; 

characterised in that the end surface of the nebuli- 
zation chamber in the zone containing the holes for 
the discharge of air laden with the finely divided medi- 
cament is shaped such that when during inhalation 
the end of the capsule rests on said end surface of the 
chamber the capsule end does not impede air pas- 
sage through any of the discharge holes; the nebuli- 
zation chamber, at least in that part thereof closest to 
said discharge holes, tapering towards said end sur- 
face of the chamber comprising the discharge holes. 

2. An inhaler as claimed in claim 1 , characterised 
in that that zone of the end surface of the nebulization 
chamber containing the discharge holes (48, 49, 50) 
comprises pegs (51) or ribs or like protuberances 
which prevent the capsule, when resting against said 
end surface, from blocking one or more of said dis- 
charge holes. 

3. An inhaler as claimed in claim 1 or 2, charac- 
terised in that that zone of the end surface of the 
nebulization chamber containing the discharge holes 
(48, 49, 50) is shaped as a dome with dimensions 
slightly greater than those of the corresponding 
spherical cap-shaped end of the capsule (18). 

4. An inhaler as claimed in claim 1 or 3, charac- 
terised in that that zone of the end surface of the 
nebulization chamber containing the discharge holes 
is in the form of a grid formed from braided wires or 
the like. 

5. An inhaler as claimed in any one of the preced- 
ing claims, characterised by being of disposable type. 

6. An inhaler as claimed in any one of the preced- 
ing claims, characterised in that the air enters the 
nebulization chamber through slits 32 spaced angu- 
larly equidistant about the longitudinal axis of the 
nebulization chamber (42) in the side wall of this latter, 



said slits being orientated non-radial to said axis of the 
nebulization chamber, the middle plane through each 
slit being at the same distance from said longitudinal 

5 7. An inhaler as claimed in claim 6, characterised 

in that the air inlet slits (32) are delimited laterally by 
external fins (34) having substantially the same orien- 
tation as the slits (32). 

10 

Patentanspriiche 

1. Inhalator (10) zum Verabreichen von Medika- 
menten in fein verteilter Form, wobei die Medikamen- 

15 te in einer Kapsel (18) enthalten sind, die eine 
durchgehend zylindrische Form mit kugelartigen Ab- 
schlulikappen aufweist, und der Inhalator ausgestat- 
tet ist mit: 

- einem K6rper(11), der eine Vernebelungskam- 
20 mer(42)mitkreisf6rmigemQuerschnitteinschlie- 

lit, in der die Kapsel wahrend der Inhalation sich 
bewegen kann, wobei diese Kammermitder Auli- 
enluftdurch Lufteinlalioffnungen (32) verbunden 
ist, die an einem Ende oder in Nahe dieses Endes 

25 der Kammer vorgesehen und derart ausgebildet 

sind, dali wahrend der Inhalation ein wirbelnder 
Luftstrom erzeugt wird, der mit dem fein verteil- 
ten Medikament beladen ist und durch Luftaus- 
lalififfnungen (48, 49, 50) hindurchgeht, die am 

30 anderen Ende der Kammer angeordnet sind; und 

- einer Durchstechvorrichtung, die in dem Korper 
zum Zwecke des Durchstechens der Kapsel an 
einem Ende beweglich angeordnet ist; 

dadurch gekennzeichnet, daft die Endflache der 
35 Vernebelungskammer in dem Bereich, der die Off- 
nungen fur den Auslali der mit dem fein verteilten Me- 
dikament beladenen Luft aufweist, derart gestaltet 
ist, daft wahrend der Inhalation das Ende der Kapsel 
auf dieser Endflache der Kammer aufruht und das 
40 Kapselende einen Luftstrom durch irgend eine der 
Auslalioffnungen nicht behindert, wobei die Verne- 
belungskammmer zumindest in ihrem nahe der Aus- 
lalioffnungen gelegenen Teil sich zu der die 
Auslalioffnungen aufweisenden Endflache der Kam- 
45 mer zu verjiingt. 

2. Inhalator nach Anspruch, 1 dadurch gekenn- 
zeichnet, dali jener Bereich der Endflache der Ver- 
nebelungskammer, der die Auslalioffnungen ( 48, 49, 
50) aufweist, Zapfen (52) oder Rippen oder derglei- 

50 chen Vorspriinge besitzt, die verhindern, dali die auf 
der Endflache ruhende Kapsel eine oder mehrere 
Auslalioffnungen blockiert. 

3. Inhalator nach Anspruch 1 oder2, dadurch ge- 
kennzeichnet, dali jener Bereich der Endflache der 

55 Vernebelungskammer, der die Auslalioffnungen (48, 
49, 50) aufweist, kuppelartig ausgebildet ist, wobei 
deren.Abmessungen etwas grSlier als jene des ent- 
sprechenden kugelformigen Endes der Kapsel (18) 
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sind. 

4. Inhalator nach Anspruch 1 oder 3, dadurch ge- 
kennzeichnet, daft jener Bereich der Endflache der 
Vernebelungskammer, der die AuslaBoffnungen auf- 
weist, die Form eines aus geflochtenen Drahten oder 5 
dergleichen gebildeten Gitters besitzt. 

5. Inhalator nach einem der vorstehenden An- 
spruche, dadurch gekennzeichnet, daft er als Weg- 
werfartikel ausgebildet ist. 

6. Inhalator nach einem der vorstehenden An- w 
spruche, dadurch gekennzeichnet, daft die Luft in 

die Vernebelungskammer durch Schlitze (32) eintritt, 
die ringformig und in gleichen Abstanden urn die 
Langsachse der Vernebelungskammer (42) in deren 
Seitenwand angeordnet sind, wobei diese Schlitze ra- 15 
dial zur Achse der Vernebelungskammer orientiert 
sind und die Mittelebene durch jeden Schlitz die glei- 
che Entfernung von dieser Langsachse hat. 

7. Inhalator nach Anspruch 6, dadurch gekenn- 
zeichnet, daft die Lufteinlaftschlitze (32) seitlich 20 
durch AuRenflugel (34) begrenzt sind, die im wesent- 
lichen die gleiche Orientierung wie die Schlitze (32) 
aufweisen. 



Revendications 

1. Un inhalateur (10) pour administrer des medi- 
caments sous une forme finement divisee contenus 
dans une capsule (18) ayant une forme globale cylin- 30 
drique, ses extremites ayant la forme de chapeaux 
spheriques, comprenant : 

- un corps (11) comportant une chambre de 
nebulisation (42) de section transversale circu- 
laire dans laquelle il est prevu que la capsule 35 
puisse se deplacer lors de I'inhalation, cette 
chambre communiquant avec I'exterieur par des 
ouvertures d'arrivee d'air (32) prevues dans ou a 
proximite d'une extremite de la chambre et for- 
mees de telle sorte qu'elles generent dans la 40 
chambre lors de I'inhalation un passage d'air 
tourbillonnaire qui passe par les ouvertures 
d'evacuation d'air (48, 49, 50) charge du medica- 
ment finement divise, ces ouvertures d'evacua- 
tion etant prevues de I'autre cote de la chambre ; 45 
et 

- un dispositif de perforation mobile dans ce 
corps afin de perforer la capsule d'un cote ; 

caracterise en ce que la surface extreme de la cham- 
bre de nebulisation dans la zone contenant les trous 50 
pour I'evacuation de I'air charge du medicament fine- 
ment divise a une forme telle que lorsque, durant 
I'inhalation, I'extremite de la capsule appuie sur cette 
surface extreme de la chambre, I'extremite de la 
capusle n'empeche pas le passage d'air par I'un quel- 55 
conque des trous d'evacuation ; la chambre de nebu- 
lisation, au moins dans sa partie la plus proche des 
trous d'evacuation, ayant la forme d'un cone vers 



cette surface extreme de la chambre comportant les 
trous d'evacuation. 

2. Un inhalateur suivant revendication 1 , caracte- 
rise en ce que la zone de la surface extreme de la 
chambre de nebulisation contenant les trous d'eva- 
cuation (48, 49, 50) comprend des doigts (51) ou ner- 
vures ou autres protuberances qui empechent la 
capsule, lorsqu'elle repose sur cette surface extreme, 
d'obturer un ou plusieurs de ces trous d'evacuation. 

3. Un inhalateur suivant revendication 1 ou 2, 
caracterise en ce que cette zone de la surface 
extreme de la chambre de nebulisation contenant les 
trous d'evacuation (48, 49, 50) a la forme d'un dome 
dont les dimensions sont legerement superieures a 
celles de I'extremite spherique correspondante en 
forme de chapeau de la capsule (18). 

4. Un inhalateur suivant revendication 1 ou 3, 
caracterise en ce que la zone de la surface extreme 
de la chambre de nebulisation contenant les trous 
d'evacuation a la forme d'une grille formee de fils 
metalliques tresses ou similaires. 

5. Un inhalateur suivant I'une des revendications 
precedentes, caracterise en ce qu'il est de type jeta- 
ble. 

6. Un inhalateur suivant I'une des revendications 
precedentes, caracterise en ce que I'air penetre dans 
la chambre de nebulisation par des fentes 32 ecar- 
tees angulairement equidistantes sur I'axe longitudi- 
nal de la chambre de nebulisation (42) dans la paroi 
laterale de cette derniere, ces fentes etant orientees 
de facon a ne pas etre radiales par rapport a cet axe 
de la chambre de nebulisation, le plan median de cha- 
que fente etant a la meme distance de I'axe longitu- 
dinal. 

7. Un inhalateur suivant revendication 6, caracte- 
rise en ce que les fentes d'arrivee d'air (32) sontdeli- 
mitees lateralement par des ailettes exterieures (34) 
ayant sensiblement la meme orientation que les fen- 
tes (32). 



6 



EP 0 388 621 B1 




7 



EP 0 388 621 B1 




